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Short-term results in mid and low rectal cancer with laparoscopic and open
surgery

Minimally invasive rectal cancer surgery

Serdar Senol, Servet Karagiil', Oktay Karakdse?
" Department of Gastroenterological Surgery
2Department of Surgical Oncology, SBU Samsun Training and Research Hospital, Samsun, Turkey

Abstract

Aim: The aim of this study was to compare rectal cancer patients who underwent open and laparoscopic surgery in terms of their short-term surgical and
oncological outcomes.

Material and Methods: We retrospectively evaluated data of 71 patients with mid and low rectal cancer who underwent elective curative laparoscopic and open
total mesorectal excision between January 2017 and December 2019.

Results: The operative time was longer ( 192 min. vs 173 min., p=0.059), the estimated blood loss was less (75 ml vs 150 ml, p=0,03), and the length of incision
was obviously shorter in the laparoscopy group (5 cmvs 18 cm, p=0.01). There was no mortality in any of the groups. The overall morbidity rate was 25% in the
open group and 17.94% in the laparoscopy group (p=0.469). Revision surgery was needed in 9.38% of the patients in the open group, 12.8% in the laparoscopy
group (p=0.648). In the laparoscopy group, the cause of revision surgery was anastomotic leak for all patients. The median lymph node number was higher in
the laparoscopy group. There was no significant difference in terms of surgical margins, surgical methods, time of initiation of oral intake and first flatus, and
hospital stay. During the follow-up period, 2 patients (6.25%) in the open group had a local recurrence, and five patients (12.8%) in the laparoscopy group had
distant metastasis.

Discussion: Laparoscopic surgery is a safe and effective method that can be used in the treatment of mid-low rectal cancer.
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Introduction

Rectal cancer is the second most common type of cancer in
developed countries, with a male to female ratio of 2-3:1 [1].
Treatment for locally advanced rectal cancers is neoadjuvant
chemoradiotherapy followed by radical surgery, including total
mesorectal excision (TME). Laparoscopic surgery is steadily
replacing open surgery because it involves less blood loss,
smaller surgical incisions, faster recovery, and shorter hospital
stay [2]. However, the adoption of laparoscopic surgery for
rectal cancer has been slower due to the difficulty of pelvic
dissection and resulting concerns about the ability to perform
TME equivalent to open surgery [3]. The aim of this study was
to compare short-term surgical and oncologic outcomes of
patients who underwent open and laparoscopic surgery for the
treatment of the mid and low rectal cancer.

Material and Methods

This retrospective study included rectal cancer patients who
underwent surgery at the Department of Gastrointestinal
Surgery and Surgical Oncology of Samsun Training and
Research Hospital, from January 2017 to December 20719.
Ethical approval for the study was obtained from the
Samsun Training and Research Hospital Ethics Committee
(no: 2019/3/8). We retrospectively evaluated data related to
71 patients who underwent elective curative laparoscopic or
open total mesorectal surgery (TME). The laparoscopic and
open surgery groups were evaluated in terms of age, sex, ASA
score, body mass index (BMI), neoadjuvant chemoradiotherapy,
history of abdominal surgery, anastomosis characteristics,
preventive ostomy, pathological stage, rates of pathologic
complete response after neoadjuvant therapy, evaluation of
distal and circumferential resection margins, number of excised
lymph nodes, operative time, intraoperative blood loss, time of
initiation of oral intake, first defecation time, length of hospital
stay, mortality, morbidity rates and causes, reoperation rate,
median follow-up time, disease free survival, local recurrence,
distant metastases.

Statistical Analysis

Data analysis was performed using the IBM SPSS Statistics
version 21 (Armonk, NY, USA) package software. The normality
of data distributions was evaluated using the Kolmogorov-
Smirnov test. Since all data were nonnormally distributed,
the median, minimum, and maximum values were used to
summarize the data, and the Mann-Whitney U test was used
for intergroup comparisons. Percentage values were compared
between groups using the chi-square test.

Results

In this study, 71 patients were enrolled (32 patients in the
open group and 39 patients in the laparoscopic group).
Patient characteristics between groups are shown in Table-1.
The groups showed no statistically significant differences in
median age, sex, BMI, ASA score, previous abdominal surgery,
neoadjuvant chemoradiotherapy.

Intraoperative and postoperative outcomes are shownin Table-2.
There was no statistically significant difference between the
groups in terms of surgical methods used. Although there was
no difference between the groups, the rate of preventive ostomy

was higher in the open surgery group, and surgery time was
longer in the laparoscopy group. Estimated blood loss was less
and length of incision was obviously shorter in the laparoscopic
group (p=0.01). No significant difference was observed either
in the time of initiation of oral intake or in the time of first
flatus. There was no significant difference in median length
of hospital stay. There was no mortality in any of the groups.
The specific postoperative complication rate was 25% in the
open surgery group [anastomotic leak, anastomotic stenosis,
surgical site infection] and 17.94% in the laparoscopic surgery
group [anastomotic leak, anastomotic stenosis, surgical site
infection, pneumonia, pelvic abscess, evisceration]. In the open
surgery group, 9.38% of the patients required revision surgery,
the main reasons for which were anastomotic leakage and
evisceration. This rate was 12.8% in the laparoscopic surgery
group and the cause was anastomotic leak. The difference
was not significant between the groups in reoperation rates

Table 1. Demographic and clinical features

Laparoscopic surgery Open surgery

) ?) p value
Age (years)* 62 (27-78) 65 (36-81) 0.062
Sex 0.222
Female 10 (25.64%) 15 (46.87%)
Male 29 (74.35%) 17 (53.12%)
BMI (kg/m2)* 27.4(17.6-37.1) 24.5 (20-39) 0.148
ASA Score 0.65
ASA 1 3(7.7%) 3 (9.4%)
ASA 2 26 (66.7%) 20 (62.5%)
ASA'3 10 (25.6%) 9 (28.1%)
ASA 4 -
Luismtg;izcg'g::anus, cm) T Be QSEd
nCRT 19 (48.7%) 11 (34.37%) 0.223
Previous Surgery 8 (20%) 8 (25%) 0.653

nCRT: neoadjuvant chemoradiotherapy; LND: Lymph node dissection, BMI: Body mass
index, ASA: American Society of Anesthesiologists Physical Status Classification, *: Data
are shown as median (inter-quartile range)

Table 2. Surgical outcomes

Laparoscopic

surgery
n=39

Open surgery

n=32

Intersphincteric Resection, Coloanal

Anastomosis 3 7.9% 2 6.3%
Abdominoperineal Resection 2 5.3% 1 3.1%

Low Anterior Resection 34 86.8% 29 90.6% 0.870
28-mm Circular Stapler 13 38.2% 3 6.9%

31-mm Circular Stapler 21 61.8% 26 89.7%

34-mm Circular Stapler - - 1 3.4%
Simultaneous Liver metastasectomy 2 5.1% 3 9.3%

Protective lleostomy 7 17.9% 7 21.9% 0.679
Estimated blood lossa (mL) 75 45 -135 150 85-225 0.03
Length of incision (cm) 5 5-6 18 16-18 0.01
Operative Time (min) 192.8 120-300 173 120-250  0.059
Time to the start of oral intake (days) 3 3-4 3 3-4 0.11
Time to first flatusa (days) 4 3-4 4 3-4 0.94
Length of hospital stay (days) 7 3-22 8 4-23 0.86
Morbidity 7 (17.94%) 8 (25%) 0.469
Mortality - -

= Data are shown as median (inter-quartile range)
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Table 3. Pathology results

Laparoscopic
Surgery

Open
Surgery P

N=39 N=32 value

Preoperative CRT (+) 19 (48.7%) 11 (36.7%)

Pathologic Complete Response 3 (15.7%) 3 (30%) p=0.369
Stg.1 4

Stg2 8 3

Stg.3 4 3

Stg.4 0 1

Number of lymph nodes p=0.16
-Median value 9 2

-Range 1-31 0-14

Positive resection margin - -

-DRM

-CRM

Preoperative CRT (-) 20 (41.3%) 22 (68.75%)

Stg.1 2 1

Stg2 8 6

Stg.3 7 10

Stg.4 2 2

Tis - 2

Tumor-negative 1 1

Number of lymph nodes p=0.143
-Median value 16 10

-Range 5-35 4-50

Positive resection margin - -

-DRM

-CRM

(DRM: distal resection margin; CRM: circumferential resection margin

Stg.: Stage; Tis: in situ carcinoma; CRT: chemoradiotherapy)
or specific complications. All patients with anastomotic leak in
our study were male, all had locally advanced rectal cancer, low
anastomosis, and all but one received preoperative therapy.
There was 1 patient in each group whose endoscopic
polypectomy result was reported as invasive carcinoma with
a positive surgical margin, but no tumor was detected upon
examination of the main surgical specimen. In the open TME
group, carcinoma in situ was detected in 2 patients. There
were two stage 4 patients in each group, who underwent
simultaneous open and laparoscopic liver metastasectomy. In
the laparoscopic TME group, the rate of patients who received
preoperative chemoradiotherapy was higher (48% vs. 36%).
Based on whether they received preoperative chemotherapy, the
results showed that within the group that received preoperative
chemotherapy, patients who underwent open surgery had a
higher rate of pathologic complete response, but the difference
was not statistically significant. The median lymph node number
was higher in the laparoscopy group. However, this difference
was also not statistically significant. Within the subgroup that
did not receive preoperative treatment, the lymph node number
was again higher in the laparoscopy group. The difference was
not statistically significant. CRM and DRM were negative in all
patients in both groups (Table- 3).
The median follow-up time was 22 (6-36) months in the open
group and 23 (6-36) months in the laparoscopic group. Median
disease-free survival (DFS) was 26 (12-36) months in the open
group and 24 (12-36) months in the laparoscopic group (p=0.98
). During the follow-up, 3 patients in the open group and 4

patients in the laparoscopic group were lost. In the laparoscopic
group, one patient died after 23 months in a traffic accident, and
two patients died at 14 and 18 months due to disease. Three
patients with liver metastases underwent metastasectomy at
17 and 18 months. Two of three patients, still alive had an
overall survival (OS) of 23 months and the other 17 months.
In the open group, one patient died at 10months and the other
one died at 16 months due to acute cerebrovascular disease
and pneumonia. Because of the local recurrence, two patients
were operated at 12 and 4 months. They have been followed for
19 months and 32 months without any disease.

Discussion

Colorectal cancer is the third most common type of cancer
worldwide and continues to be a major cause of morbidity and
mortality. The use of minimally invasive surgical methods for
the treatment of colon cancer has increased in recent years
due to the growing evidence of equivalent short-term surgical
and oncologic outcomes [3]. In our study, we aimed to assess
our short-term surgical and oncological results for mid and low
rectal cancer patients. At the same time, we aimed to evaluate
overall and disease-free survival during the follow-up period.
As noted in numerous studies [1,4-7], since the technique
is more challenging to perform and surgeons have less
experience in it, laparoscopic surgery is associated with
a significantly longer operative times. In our study, the median
operative time was longer in the laparoscopy group, although
the difference was not statistically significant. Also, it has been
reported [1,4,8] that operative time can be reduced as technical
experience and the number of experienced surgeons increase.
When our surgical results of the last year were compared with
previous ones, it was seen that there was no significant
difference between the median operative time [190 (120-240)
min. vs193 (130-300) min, p =0,67]. This can be explained by
the increasing complexity of cases and the natural difficulty
of the technique of performing open or laparoscopic surgery.
Despite its technical complexity, laparoscopic rectal cancer
surgery may provide a more magnified view of the pelvic cavity
compared to open surgery, which may facilitate resection
of the mesorectum with a higher accuracy and greater ease
[4]. According to our results, laparoscopic surgery provided
significantly less blood loss, shorter length of incision. We
believe that, especially in lower rectal cancers, the use of the
laparoscopic approach facilitates intraoperative exploration,
enables the detection and preservation of important anatomic
structures, is associated with a smaller incision, less tissue
damage, blood loss, which was also mentioned in different
studies [1,4].

Although there was no significant difference in our study,
complete (12-389%)
chemoradiotherapy (nCRT) was higher in the open surgery
group. Factors that predict pathologic complete response
after nCRT in rectal cancers include different neoadjuvant
therapeutic regimens [9-11], intervals between nCRT and
surgery, histological type of  tumor, signet ring cell
histology, absence of circumferential involvement [9]. Due to

regression rate after neoadjuvant

the retrospective nature of our study and the application
of preoperative medical treatments in different centers,
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possible reasons that might have an effect on the statistically
insignificant difference in the open surgery group could not
be evaluated.

In our study, the number of lymph nodes removed was higher
in the laparoscopy group, both among patients who received
and did not receive neoadjuvant therapy. Furthermore, no DRM
(distal resection margin) or CRM (circumferential resection
margin) involvement was detected in either group. This
indicates that the higher number of lymph nodes removed
from laparoscopic patients who received preoperative therapy
cannot be completely explained by the relatively higher
proportion of preoperative therapy and higher response rate in
the open surgery group, and that laparoscopy does not have an
adverse impact on short-term oncological outcomes. In a meta-
analysis [2] comparing the short- and long-term outcomes of
these surgical approaches after neoadjuvant therapy in rectal
cancer, as well as in many articles comparing removed lymph
nodes, CRM, DRM, it was reported that the outcomes were
significantly better in the laparoscopic group [3] or were similar
between the groups [2, 12-17].

At the same time, two randomized controlled studies [18,19]
raised concerns about the oncologic equivalence of the
groups. They were unable to demonstrate noninferiority of the
laparoscopic method compared to the conventional method
for locally advanced rectal cancer. This was attributed to the
difficulty of performing rectal surgery in the pelvic space, which
is deep and narrow, with straight, rigid instruments used in the
laparoscopic method. It was stated that open surgery may be
better for this difficult area [19,20]. Although our follow-up
time was not enough to make a conclusion about long-term
oncological results, during the follow-up, 2 patients (6.25%)
in the OG had a local recurrence and five patients (12.8%) in
the LG had distant metastasis. Laparoscopy had no adverse
effect on short-term oncological outcomes.

No significant difference was detected between the groups in
terms of mortality, morbidity, and reoperation rates. The higher
occurrence of anastomotic leaks in laparoscopic surgeries
performed in the first 2 years may be attributed to experience.
All patients with anastomotic leak in our study were male, all had
locally advanced rectal cancer, low anastomosis, and all but one
received preoperative therapy. Our results suggest that surgical
experience, male gender, low anastomosis, locally advanced
rectal cancer and preoperative therapy are factors that may
increase the risk of anastomotic leak following laparoscopic
rectal cancer surgery, as stated in different studies [21,22].
According to our results, especially in mid and lower rectal
cancers, the use of the laparoscopic approach facilitates
intraoperative exploration and enables the detection and
preservation of important anatomic structures. This approach
provides better surgical outcomes and does not have an adverse
impact on short-term oncological outcomes, and also provides
comparable results for surgical margins, local recurrence, and
disease-free survival.
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